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security  INFORMAnm 


I.  WORK  PeRFCmtfED  IXJRJMG  REPORT  ^ 

A,  KINETIC  STUDT  OF  THE  THE.  JMPOSITICN  OF  NITROisiETHANE 

1.  During  this  report  period,  further  thermal  decon^josition 
tests  were  made  with  nitromethans  at  355°C  in  order  to  confirm  the  apparent 
second-order  character  of  the  reaction  at  hi^  pressures, 

2.  Additional  quantities  of  nitromethane  were  purified  by 
distillation  for  use  in  the  decoEposition  testa, 

3.  Recent  experijments  in  which  nitromethane  captaining  less 
than  0.05$  water  (b>  Karl  Fischer  titration)  was  analyzed  In  the  mass  spectrom- 
eter gave  mass  peaks  correspc»Kling  to  known  decomposition  products  which  were 
appreciably  larger  than  had  been  observed  previously.  These  peaks,  primarily 
those  due  to  water  and  acetonitrile,  were  reduced  considerably  after  condi- 
tioning of  the  mass  spectrometar  tube  with  butene  ovemi^t,  but  they  still 
are  not  as  small  as  noted  earlier  in  this  program,  ^hforoal  discussions  with 
other  workers  in  the  field  of  mass  spectron^tiy  brou^t  out  the  fact  that 
similar  behavior  had  been  noted  in  earlier  attempts  to  analyze  nitromethane. 

As  a new  source  has  been  installed  in  the  spectrometer  since  the  earlier  work, 
it  is  possible  that  an  unesqpected  deconqposition  of  nitromethane  inside  the 
instrument  is  now  occurring.  This  phenomenon  is  being  investigated  as  a 
possible  source  of  Information  cm  the  primary  decoiLqmsition  of  nitromethane, 

U.  In  continuing  the  work  on  a mass-spectrometric  procedure 
for  the  analysis  of  water,  a conditioning  procedure  was  devel.oped  to  overcome 
difficulties  associated  with  the  adsorption  of  water  in  the  saii9>le  system.  It 
was  found  that  a plot  of  peak  height  versus  pressure  of  water  is  not  linear,  the 
ionization  efficiency  per  unit  pressure  decreasing  considerably  as  the  pressure 
is  lowered,  A permanent  gas  such  as  nitrog^  does  not  exhibit  such  character- 
istics. The  realization  of  the  existence  and  magtiitude  of  this  deviation  from 
linearity  should  make  it  possible  to  improve  considerably  the  accuracy  of  the 
analyses  of  the  decomposition  products  of  nitrometharie . 

B.  RESEARCH  GN  THE  PREPARATION  OF  NEW  ROCKET  PROPELIANTS 

1,  Efforts  to  synthesize  N-aminoethylenimine  by  the  dehydration 
of  ethanolhydrazine  have  continued.  One  of  the  crude  reaction  products  ob- 
tained frcMn  the  dehydration  by  sulfuric  acid  was  distilled  twice  at  100  nm, 
and  a middle  cut  was  found  by  analysis  to  contain  the  following: 
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$ N 

Total 

Found 

U2.01 

10.65 

U2 .10 

9U.76 

Ul.93 

10.71 

U2.22 

9U.86 

Calculated  for  CgH^Ng 

la  .36 

10. Ul 

U8.23 

100.00 
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If  oxygen  is  assumed  to  make  up  the  remainder  of  the  sample,  these  results 
suggest  that  ethanolhydraelne  may  have  deccxnposed  to  some  extent  as  follosrc: 

HOCI^CHgNHNtlg > 4 CH^CHO 

When  an  additional  quantity  of  the  material  used  for  the  analysis  iras  treated 
with  sulfuric  acid,  hydrasine  sulfate  precipitated;  wh«ti  the  product  was 
treated  with  2,Uniinitrophenylhydra2ine,  acetaldehyde  2,U-dinitropheaylhydra= 
zone  precipitated.  In  investigating  the  cause  of  the  impurities  in  the  prod- 
uct, it  was  found  that  caily  minor  decooposition  of  the  ethanolhydrazine 
occurs  during  its  purificatim  by  distillation  at  reduced  pressure,  and  that 
no  decoi^osition  occurs  in  the  esterification  of  ethanolhydrazine.  Work  is 
now  in  progress  to  confinn  the  conclusion  that  deccaposition  oust  occur  in 
the  removal  of  the  elosents  of  sulfhric  acid  frcaa  the  ester.  ' 

2.  An  aopoule  of  the  middle  cut  of  the  first  distillation  of 
the  material  analyzed  was  sealed  under  its  own  vapor  and  stored  for  216  hr  at 
l55°F.  There  was  no  increase  in  appar^it  viscosity  of  the  liquid,  and  no 
change  in  the  clarity.  Molecular  wei^t  determinations  by  freezing-point 
lowering  in  benzene  indicate  that  no  polymerization  occurs.  This  stability 
test  will  be  repeated  on  a pure  sasple. 

3.  Consideration  has  be^  given  to  the  preparation  of  the 

sulfuric  acid  ester  of  ethanolhydrazine  by  methods  which  would  afford  a 
purer  product  than  by  the  addition  of  ethanolhydrazine  to  sulfuric  acid  at 
110  u.  Two  such  methods  have  been  investigated:  the  action  of  sulfur 

trioxide,  in  the  form  of  its  dloxane  cooplex,  on  ethanolhydrazine  in  chloro- 
form solution  at  room  tenperature;  and  the  prolonged  action  of  96$  sulfuric 
acid  on  anhydrous  ethanolhydrazine  at  room  temperature . A solid  reaction 
product  has  been  obtained,  in  both  cases,  but  these  have  not  yet  been  character- 
ized. 

U.  It  is  intended  to  prepare  an  oxygen- free  dehydration  product 
of  ethanolhydrazine  for  analysis.  This  will  be  accomplished  by  esploying  less 
drastic  experimental  conditions  in  removing  the  elements  of  sulfhric  acid 
from  the  intermediate  ester. 

C.  PERPCaiiJANCE  fiVALUATICK  OF  LIQUID  R0CKB?T  PROPELLftKTS 

Delay  in  receiving  gaseous  fluorine  from  the  vendor  has  resulted 
in  a temporary  cessation  of  operations  on  this  program.  The  fluorine  has  just 
arrived  and  motor  tests  will  socxi  start  for  the  evaluation  of  aviation  gasoline 
with  an  oxidizer  of  mixed  fluorine  and  oxygen. 

D.  ICMITICK  DELAI  STUD!  OF  TRIETHIL  TRITHIOPHOSPHITS  v/ITH  NITRIC  ACID 

Results  of  this  program  are  to  be  reported  in  a special  report  to 
be  issued  by  11  February  1953.  Problems  of  toxicity  of  the  fuel,  and  destruc- 
tion of  pressure  pickups  by  "hard  starts"  have  caused  some  delay  in  obtaining 
results . 
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E.  IMHROVEi«FNT  OF  DINTTHOG0I  TETROXIDE  AS  A ROCKET  OXIDIZER 

A new  series  of  adlitives  to  dinitrogen  tetroxide  has  been 
ttu^eeted  by  the  work  so  far.  It  ia  planned  to  prepare  one  or  several  of  the 
. lower  trinitro  ethers  for  evaluation^  as  indications  are  that  the  canbina- 
tion  of  ether  linkages  and  nitro  groups  in  one  molecule  will  give  large 
negative  deviations  from  ideality.  In  addition,  some  of  the  additives  pre- 
viously su^ested  remain  to  be  examined.  Equipnent  and  intermediates  for  the 
preparation  of  nitro  ethers  have  now  been  assembled. 

F.  STUDI  OF  ACETYLIDE  SALTS  AS  ROCKET  PROPELLANT  COdPONaJTS 

It  is  planned  to  start  work  on  this  problem  as  soon  as  some  addltionsQ. 
data  are  obtained  on  N-aminoethylenlmine.  Work  should  have  begun  by  the  next 
report  period. 

II.  STATUS 

The  decrease  in  work  output  during  the  last  report  period  was  occasioned 
by  the  termination  of  a chemist,  Ur,  L.  K.  iiioss,  to  enter  graduate  school,  and 
the  recall  of  a tengiorary  replacement  for  him.  Dr.  S.  C,  Hirket,  who  was  on 
loan  fron  another  depsrtmoit.  As  a result  of  a large  number  of  interviews 
of  prospective  en?)l<^ees,  one  new  man.  Dr,  Jacob  Silverman,  has  been  hired  and 
will  start  early  in  February,  and  several  other  experienced  men  are  under 
consideration.  Atten^ts  will  be  made  to  add  a total  of  three  men  to  the 
project,  to  carry  the  expar>ded  work  load  for  the  remainder  of  the  year.  A 
summary  of  Dr.  Silverman's  experience  is  appe  ded. 

Dr.  Jacob  Silverman 

B.S,  I9U3  - Wayne  University 

Ph.D,  I9U9  - Wayne  University 

19Uii  to  I9U5  - U.  S,  Amy  Air  Force 

I9U9  to  1951  “ University  of  Southern  California  Post-Doctoral 
Fellcwrship 

1951  to  Present  - U,  S,  Naval  P^iological  Defense  Laboratory, 

San  Francisco 

Dr,  Silverman's  applicable  o^qperience  includes  work  on  phase  rela- 
tionships in  the  critical  region,  and  a diversified  background  in  the  physical 
chemistry  of  solutions. 
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